Stimulation of macrophage antibody-dependent killing of tumor targets by recombinant lymphokine factors and M-CSF.
Macrophage colony-stimulating factor (M-CSF) was investigated as a stimulator of ADCC to the murine R1.1 thymoma target by murine peritoneal exudate macrophages which were elicited by proteose peptone. Both an 125IUdR release and a viable cell count assay were used. The latter assay avoids radiation damage, and the fate of the targets can be determined over a long period. Pretreatment of macrophages for several days in culture with lymphokine (LK) from concanavalin A-induced mouse spleen cells moderately stimulated ADCC. Preincubation of macrophages with conventional or recombinant human M-CSF or immunoaffinity-purified mouse M-CSF alone had little effect. However, M-CSF greatly enhanced ADCC to the tumor target when used as a costimulant with LK, IFN-gamma, IFN-alpha, IFN-beta, or IL-2 to pretreat macrophages. Incubation of macrophages with LK or LK plus M-CSF for 2 days generated stronger ADCC than 1- or 3-day incubations. Enhancement of LK-stimulated ADCC by M-CSF appeared to plateau at about 1000 U/ml. The enhancement of macrophage cytotoxicity when stimulated with IFNs or IL-2 was most effective at the lowest active concentration of these LKs. At 1 U/ml IFN-gamma or IL-2, or 5 U/ml IFN-alpha or IFN-beta, M-CSF boosted ADCC activity to that using 10-fold of the LK alone. IL-1, IL-4, and TNF had little or no stimulating activity for ADCC alone or with M-CSF, and the other hemopoietic growth factors IL-3 and GM-CSF did not promote this effector function alone or with IFN-gamma. We previously showed that M-CSF boosted macrophage antibody-independent killing of TU5 sarcoma targets with or without LK (Cell. Immunol. 105, 270, 1987). These studies thus show that M-CSF is a positive regulator of both macrophage-nonspecific tumor lysis and ADCC.